INTRODUCTION
Specific patterns of aggressive and defensive behavior are known for a variety of brachyuran crabs, but there are few experimental investigations of the external and internal conditions that affect social activities. Several studies concern the behavioral significance of stimulus objects. VoN HAGEN (1961) , for example, tested factors that induce waving of male fiddler crabs, Uca tangeri, by presenting them with various objects. Another study utilized artificial sand pyramids to test the responses of crabs, Ocypode saratan, that erect such structures themselves (LINSENMAIR, 1967) . S?Ln2ow (1965) tested the role of acoustic stimuli in communication between fiddler crabs, U.pugilator. HazLE?rr (1972) used models to investigate visual stimuli that elicit agonistic responses in the spider crab, 3Iicrophr»s bicornutus. In addition, early studies of the brachyuran nervous system revealed that certain actions, including the defensive spreading of chelipeds, could be elicited as reflex-like responses to visual or tactile stimuli (BETHE, 1897) .
Members of the families Grapsidae and Ocypodidae have been most thoroughly studied, but some attention has been given to representatives of other families (REESE, 1964; SCONE, 1968) . Threat postures of aquatic crabs generally involve extension of the chelipeds and may lead to physical combat. However, semi-terrestrial crabs employ flexed-chelipeds, elevation of the body, waving of the major cheliped and other threat displays that 1) Address for reprints: 4011 Prospect St., Kensington, Md. 20795, U.S.A. 2) I wish to thank Dr L. E. CRONIN, Director, Natural Resources Institute, for giving me the opportunity, to conduct this study, and the faculty and staff of the Seafood Processing Laboratory, University of Maryland, for their generous support. I am especially grateful to Dr W. M. SCHLEIDT for his many helpful suggestions and for preparing the Zusammenfassung. Financial assistance was provided by predoctoral fellowships from the Natural Resources Institute and the Department of Zoology, University of Maryland. usually preclude injurious fights. Less information exists on the behavior of aquatic crabs than on that of semi-terrestrial ones, which are easier to observe and seem to have more complex social interactions. This has resulted in relative neglect of the Portunidae, an active and often brightly colored group of swimming crabs. One of these is the blue crab, Callinectes sapidus RATFisuN, which supports a commercial fishery along the East and Gulf Coasts of North America.
The blue crab is especially abundant in Chesapeake Bay, where it is wideranging, usually solitary and omnivorous. Its body is adapted for swimming, walking and, to a lesser extent, burrowing. The carapace has spines on the anterolateral margin and is nearly smooth on the dorsal surface. The last pair of legs is flattened for paddling. Claws are nearly equal in size, the right one usually with broad crushing teeth, the left one with sharp cutting teeth. The carapace and upper surfaces of the chelipeds and legs have a concealing blue-green coloration, but ventral surfaces are white, as are spines on meri of the chelipeds. Blue coloration occurs on the sides of the legs and parts of the inner surfaces of the chelipeds. Tips of the claws are red in juveniles and adult females, and purple in adult males. Published descriptions of blue crab activities contain few references to agonistic behavior. RATHBUN (1893) gave an account of courtship, in which the male elevated himself on his leg tips, fully extended his chelipeds, braced himself by paddling and strutted "slowly and pompously" in front of the female. If another male approached at this time, the courting male would fight him. RATHBUN also noted that males and females hunted in couples and often combined to drive off strangers. HAY (igos) reported that mated males stood guard over females to repel other males. HAY and SHORE (1018) mentioned that crabs confined in limited space would "fight to the death," and TRUr?r (logo) observed that the crabs were pugnacious, showed little fear and used their chelae in fighting. DOUGLIS (1946) demonstrated that blue crabs dominated spider crabs, Libinia enwrginata, when forced to compete with them for food in an aquarium, but she provided no details about these interactions. The present study was conducted to determine the communicatory role of postures and movements in agonistic encounters between blue crabs, and to determine the effects of size, sex and other factors on the behavior patterns shown in these encounters.
METHODS
Field observations on the behavior of blue crabs were made in the Little Annamessex River, a tributary of Chesapeake Bay near Crisfield, Maryland. Animals were also w-atched in shallow water (salinity about 2QÛ/oo) in a screened enclosure along the
